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DESCEIP-TION  OF  HSaiOIUJjJ  Mi>Mfe'''l/)Jbk#ffil  5 

By  R.    L.    Hanson  C^^40-^ 

U.    S.    Department   of  iigriculture 
BiireoAi  of  Agricultural  Chemistry  and  Sngineering 


Fo"!jr  Hegional  Research  La'core'tories  are  'oeing  "built  "by   the 
United   States  Department   of  Agriculture,      They  will  "be  kiiovm  as   the 
ITorthernj    Eastern,    Southern,    and  Western  Regional  Rescajrch  La'bora.tories, 
located  a,t  Peoria,    Illinois;   %ncimoor    (Philadelphia),    Pennsj^'lvrinia; 
Hew  Orleans,    Louisiana;    and  ll'bany,    California,    respectively.      The 
program  of  reseai'ch  for   these  la"bora,tories  is  directed   toward  the  dis- 
covery  and  development   of  new  and  v/ider  uses,    and  extended  markets,    for 
agricultural  commodities  and  their  products  and  iDyproducts,    especiaJ-ly 
those   that   are    su"bjcct   to    surplus  conditions. 

EUILDIHJS 

The  Regional  Research  Labor a.tories  arc   all   essentially  U-shapod 
structures  of  three   stories  and  'bascmont,    divided  into   an  Mministrativo 
"Unit  forming  the  "baosc  of  the  U,    a  ChcmicoJ-  La."bora.tory  v7ing  crzrj'ing  re- 
search la"bora.tories,    and  an  Industrial.  La."bora.tory    (Pilot  Plant)  Wing 
primarily  for    semi-plant    scale  process  development,      (See  figure  1.) 
There   is   an  attic   an.d  penthouse  over   the  Chemical  Lahoratory  Wing   and 
Administrative  Unit  and  that  part  of  the    Industrial  La"boratorj'-  Wing 
devoted   to   la'bora.tories. 

The  "buildings  are   of  reinforced  concrete-frame   construction  ex- 
cept  for   the  part  of  the    Industrial  La'boratory  Wing  devoted  to  process 
development,   which  is  framed  of   structural   steel.      The   floor   sla"bs   are 
of  the   flat   arch  type,    poured  v/ith   smooth  forms,   making  furred  or 
plastered  ceilings  unnecessary. 

The   air-conditioned  la'ooratories   are  provided  with  dou"ble    sash, 
the  outer    sa.sh  "being  of   steel    (projected,  type)    and  the   inner    sash  of 
wood   (single   sash  with  storm   sa.sh  hangings).      At   all   lat'oratories  the 
outer   sa.sh  are  gla.zcd.  with  he rit-a'o Gorging  glass  on  the    sun  exposures. 
The  v/indows   in  the   Industrial  Lr-.Doratorj^  Wing  v/ill  "be  gla.zcd  with 
l/s-inch  rihlDcd  glass.      A  ma:dmum  of  •./indows  will    oe  provided  in  the 
Chemical  La"borator3^  Wing.      (See  figu.re  2.) 

There  will  "be   ariplo    space  for  paxking  au.tomo"biles  on  the   grounds. 

A-dministrative  Unit. — This  Unit  houses,    in  the   "basement   le'/el, 
the  chemical    stores  and  includes  most   of  the    service   shops   as  well   as 
air-conditioning  units   end  som.e  "building  services.      The   first   floor   is 
devoted   to   li"brary,    exhibits,    engineering  offices,    and  emergency   room. 
The   second  floor   is  entirely   taken  up  with  administrative  offices. 
The   third  floor  provides  offices  for  project  leaders,    asscm'oly  room, 
glass-blowing  shop,    and  photographic,    photostat,    and  "blueprinting  area.. 
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Chemical   Lalporatory  Wing. — This  Wing  is  composed  of  three   floors 
of   standard  laboratories.      The  nlan  is  haced  on  a  standard  unit   of  three 
16'    X  24'    rooms;    the  two   outer  rooms   rjre    standard  la-horatories  with  com- 
plete  facilities;    the   center  room  is  divided  Tdv  temporary  partitions 
into   two   office    studies   and  a  utility  room,   which  without  the  prjrtitions, 
is  a  potential  la'boratory,      ligure   2  illustrates  the   arrangement.      Tho 
utility  rooms  may  he   devoted  to   any  special  uses,    such  as  constant   tcmpor- 
atui-e,    dark  room,    special   equipment,    etc.      The  ha,sem.ent  of  the  Chemical 
Laooratory  Wing  carries   in  addition  to   air-conditioning  units   and   trans- 
former vault,    a  receiving  room,    provision  for  future  cold  storage  rooms, 
and  other   special  rooms,    s-ic-.h  af    sample   stor?eG  end  sample  preparation. 
Sifort  v;as  made  to   eliminate  high-pov/ered  equipment  from  this  win-g   to 
prevent  vioration  of   the   "building.      The  refrigeration  machinery  will  he 
moijnted  on  island  footings  or  with  special  dampening  mountings.      The 
Chemical   La^horatory  Wing  has  heon  r^ranged  to   allow  the  work  requiring 
greatest   freedom  from  vihration  to   he  located  on  the   first   floor.      The 
work  demanding  isolation  and  s-'3cial   aspiration  of  entire  rooms  will    oe 
located  on  the   third  flv-^or. 

Industrial   Lahorator;^^  Wing. — This  Wing,    except   the   small  part   de- 
voted to   standard  lahoratorir.r:,    is   steel-frame  construction  with  free 
standing  columns   along  eithei'   side  of  the  wing  running  up  to   frame   a 
monitor   overhead.      These  columns  aJ^e   connected  to   the  outer  wall   struc- 
ture  at   the   second  flo'or  level  witL  permanent   steel  memhers.      The  piped 
services   are   carried,  in  a  U  along  the   inner  face  of  the  columns  near 
the    second-floor  level.      The   electric  power  is   supplied  from   a  dox-ous 
conduit   circling  the  wing   at   the  outer  wall  near   the   first-floor  level. 
The   entire   area  availahle   for  the  process  development   is  amply  provided 
with  floor  drains  and   special  plugged  drain  connections.      Part  of  the 
ground-floor  level  is  occupied  hy    service   shops.      The   first-floor  dock 
over  these    shops  is  constructed  heavily   enough  to    serve   as  additionaJ. 
Industrial   Lahorator^'   floor   space.      Provision  is  ma.dc   for   additionaJ. 
working  levels  hy  framing  with  unit    steel.     With  tho   exception  of  the 
Southern  P.cgional.  Labor a.tory   at   ITcw  Orleans,    a  few   standard  lahoratorics 
are  provided  at   three  levels  in  the   Industrial  Lahoratory  Wing  next   to 
the  idmini strati ve  Unit,    for   the  purpose   of  housing  control   and  research 
work  directly  associated  with  process  development. 

Service  Building. — "nis  "■"  .ilding  is   separated  from  the  lahoratory 
proper.      It  provides   steam  for  process  and  heating  and,    in  three   of   the 
lahora-tories,    chilled  water   for   summer   air-conditioning. 

Solvent   Storage  Building. — This  "building  is  located  in  semi-isola- 
tion provide   safe   storage   for  hulk  flamLiahle    solvents. 

BUILDIlvG  SERVICES 

The   first,    second,    and  third  floors  of  hoth  the  Chemical  La"boratory 
Wing  and  Administrative  Unit,    except   the  Western  Regional  Laboratory   at 
AL'Dany,    California,  will  he   air-conditioned  with  year-round  control.      The 
universal   air-conditioning  is  a  split   system  with  zone  units.      At   the 
Albany  Laboratory,    room  ventilating  units  without   cooling  that  draw   fresh 
air  from  beneath  the  windows  are  provided  in  each  baj''. 
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Throughout   the  Chemical  Lahoratory  Wing  and  the   standard  labor- 
atories in  the   Industrial  Laooratory  Wing  the   services   are   carried  to   the 
vajrious  rooms  \yj  drop  risers  in  shafts  lining  hoth   sides  of  the  corridor, 
'These   shafts  are   so  rjrranged  tha.t,    in  addition  to   the  vertical  pipe   lines, 
installed  laterals  may  he   run  from   shaft   to    shaft   around  enclosed  columns 
or   through  furred  enclosures  over  the   entrances  to   the   lahoratories.      This 
use   of  laterals  is  not   recommended  where  risers  .can  he  used. 

Both  \vings  will   he    supplied  v;ith  the   follo'-ving   services: 

1.  Cold  water  at   appro^iimatcly   35  pounds   static  pressure 
at  third  floor  level, 

2.  Compressed  air   at   60-100  pounds. 

3.  C-as — local  utility, 

4.  Electricity — three  phase — four-wire   system  120   and 
208  volts,    60   cycle.  : 

Process  steam  will  he  nominally  30  povmds  to  the  Chemical  Lahoratorj/ 
Wing  and  100  pounds  to   the   Industrial  Laooratory  Wing. 

Vacuum   service  will  he   supplied  to   the  Chemical   Lahoratory  Wing  from 
a  two-stage    steom  ejector  pump  with  haronetric   condenser  to  provide   a 
vacuum  of  nominally  1  inch  ahsolute   pressure. 

P^ecirculating  hot  waiter  at  150°  I",  will  he  provided  for  the  Chemical 
Lahoratory  Wing  and  Administrative  Unit, 

Distilled  water  Yiill  he  piped  to   sll  lahoratories,      The   still   and 
system   aJ*e   to   he  hlock-tin-lined. 

Passenger  and  freight  elevators   are   located  at   the  turn  of  the 
corridor   in  the  Administrative  Unit  netir  the  Chemical   Laooratory  Wing, 
An  electric   dumh-waiter   across   the  corridor   from  the   freight   elevator 
serves   the  chemical  and  apparatus   storeroom  in  the  hasement   and  the 
lihrary   on  the  first   floor,    end  is  open   to    the  corridor   at   all   floors. 

The   follov;ing   Shops  v/ill  he  located  in  the  hasem.ent   of  the 
Administrative  Unit  and  in  the  adjacent   end  of  the   Industrial  Lahoratory 
Wing:      Woodworking,    Plumhing,   Machine,    Instrument,    Sheet  Metal,    Electrical, 
and  Paint, 

In  the  hasement   of  the  Chemical  Lahoratory  Wing  provision  is  made 
for   tv/o   groups  of  freezing  rooms  of   three  hays   each — one  group  to   he  used 
for   temperatures  ranging  from  -30     E,    to  0°   P.,    and  the   other  group   for 
temperatures  ranging  from  0°  E.    to   35°  E. 

LA30HAT02.Y  HOOIJ   SSEVICES  MD  SQUIPL/ISIIT 

The  standard  research  lahoratory  is  planned  to  ]provide  working  space 
for  tv/o  chemists  with  office  stud;^  adjacent.  The  equipment  of  the  strndard 
lahoratory  is  outlined  in  figure  2,  Because  of  the  fact  that  the  selection 
of  construction  materials  for  lahoratory   furnishings  is  determined  hy   the 
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degree   of  economy-  necessaiy  s     ■.'ell  as  the  nat'iu-e  of  the/work  and  tscause 
some   selections  ma^   oe  matters  of  opinion,    no  particular   attempt   is  made 
to   identify    snch  materials   in  the  followirg  descriptions. 

The  waJ-l  and  center    on.ichGi  arc   designed  v/ith  unit   steel-frame 
construction  \ising  common-end  meaocrs  '.vith  sll  cahinot   inserts  intcr- 
changcaDle   except   at   the   d^oup  si-iks.      There  vrill  be  only  three    styles  of 
intcrchrngcr.'ble  inserts,      ihc  hcnch  tops   and  rengent    shelves  v;ill  be 
spliced  at    section  lines,      ^'ach  ber.ch  section  will  be  41  inches  long 
bet'vecn  cnd-frtiac  centers.      All  benches  T7ill  be  a.ssenbled  in  m^oltiples 
of  41  inches.      The  reagent    ^helf  will  be  directly   above   the   turret   and 
service   outlets  at   the  r^ ar  of  the  working  surface.      Sach  bench  section 
will  carry  a  full  complement  of  services   arranged  in  order:    cold  water, 
over  cup   sink,    compressed  air,    single  phase  A.C.,    vacuum,    and  gas.      The 
air    service   located  next   to   the  cup   sink  provides  for   substitution  of 
steam  if  desired.      Air,    ^^as,    ad  vacuum   services  will   terminate   in  heavy- 
duty  plug  cocks  with  long  handles.      iJ.l    services  will  be  identified  by 
color.      Only  cold  wa^tor  will  be  provxded  at   the  dump   sinks,   with  three 
outlets,    tv.'o   of  which  c^re  for   aspirator  p-ojnps.     Eeagent   cabinets  v;ith 
sliding  glass  doors  will  be  provided  optionally  on  the   reagent   shelf 
over  the  -.tall  bench. 

Tne   fume  hood  :*  s  designed  to,  operate   in  air-conditioned  labor- 
atories with  provisic:-  for    sv/eeping  the  hood  in  closed  operation  without 
waste  of.  room  atmosp.;ire.      The  v/orking   surface  is  of  heavy   soapstone 
without   built-in   steei.i  bath.      The   structure  will  be  built  of  acid- 
resistant  material  enclosed  with  vertical  panels  to   the   ceiling.      In- 
closed opera.tion  waste  air  will  be  provided  -onder   slight  pressure   and 
delivered  to   the  hood  chamber   through  slots  in  column  ducts  at  either 
side  of  the  hood  sash.      This  air   supply  v;ill  be  controlled  automatic  alls'" 
tlirough  the  opening  and  closing  of  the  hood  sash.      The  chemist  v/ill   only 
be  responsible  for  the  cpor,"''ion  of  the  damper  in  the   exhaust  line,    as 
it  •Jill   be  necessary   to   reduce  tl^e  air  flow  for  closed  operation.      Out- 
lets for  piped  services  will  be  ^ocated  inside  of  the  hood  in  the  back 
board  below  the  lower   fume    clot.      Such  services  will  be  controlled  through 
needle  valves  with  replaceable  plugs  and  seats  and  remote  control  handles 
on  the   apron  of  the  hood.      Steam   and  water  will  be  located  to  dip  or  dis- 
charge  directly  into   a  cup   sink.    ^  ill  electric   services  and  controls  will 
come  from  a.  flush  plate   in  ^hc  apron  of  the  hood.      Except   for   service  tip 
connections  no  metal  v/ilL  be   cx;posed  within  the  hood  chamber.      The  hood 
light  will  be  located  in  the  top  of  the  hood  directed  downward  on  the 
working   surface.      The  base  of  the  hood  will   carry  cupboards  with  provision 
for  a  steam  drying  cabinet  w-  .^re   specially   requested.      Each  hood  is    served 
by   an  individual  exhaust  blowei^  located  in  the  penthouse. 

Apparatus  or  c>.emical    storage  cabinets  at  walls  will  be  provided 
in  units  4  feet  v;ide  with  open  recessed   shelf  at  bench  level   and   sliding 
door  cupboards  above   a:^-d  below.      The  upper   sections  v/ill  have  glass  panel 
doors  and  the  lower   sections   solid  panel   doors. 

Ho  locks  v;ill  be  provided  on  any  cabinets  or  cupboards  except  for 
one  style  of  combination  drav/er-rnd-cupboard  insert  in  the  benches  which 
v;ill  be   assigned,    one   to   ea.ch  chemist,    and  independently  keyed. 
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The  Wash  sink  will  "be  of  stone  with  integral  drain  iDosjrd  and,  "box 
"back.      A  peg  "board  of  Uxoistiii-e-resistant  material  will   extend  the  length 
of  the   sinlc.      The  height  v/ill  "be   such  that  persons  of  average    stature 
mscf  repch  the   top  pegs,      '.^he   services  will  consist   of  a  fixed-gooseneck 
Eiixing  faucet  and  another  gooseneck  faucet   for  distilled  water.      Both 
faucets  will   ?llow  direct   filling  of  5-g;.ulon   stock  hottles.      Special 
sink  mats  will  prevent  undue  hreakage  of  glasff^aro.      A  safety   shov;er 
with  self-closing  chain-operated  valve  will  he  located  ahove   the   end  of 
the   sink  next  the  doorvrav  V7ith  the   shower  head  directed  ohliqucly  dovm- 
ward. 

A  special   cahinet  vrill   be  provided  for   the    storage   and  transfer 
of   strong  acids.      The  ca,Dinet  will  he   of  v/ood  or  fiber  with  acid-resistant 
finish.      Telluri'uai-lead-covered  top   aiid  shelves  v/ill  carry  headed  edges 
or   spla^sh  hoards.      The   assemhly  will   he   accomplished  without  metal  pinning. 

A  4-foot  halance  tahle  v;ith  stone  top  will  he  located  in  the  office 
study.  This  taole  v/ill  cr.rrj^  drsvcr  and  otc'-'^  leaf  and  is  large  enough  for 
ajialytical  haJanco  in  dust  case  and  for   dcsicca.tor. 

The   single-pedestal  desks  in  the  office   study  v.'ill  he   augmented  hy 
special  hookca.se   sections  which  will  furnish  hoth  bookcase   and  desk  light 
without   reducing  the   desk-top   space.      Provisions  for  other  items  of  fur- 
nishings in  the  office   studies  are   shown  in  figure  2. 

The  laboratories  will   be  provided  with  small   carbon  dioxide  fire 
extinguishers  at   the  doorv/ays  to   the    studies  and  to   the   corridors.      Larger 
carbon  dioxide  extinguishers  will  be   located  in  the   corridors. 

Artificial  illumination  of  the  laboratories  v/ill   be  by    semi- 
indirect   lighting  to  provide  15  foot-candles  on  all  v/orking   surfaces. 

An  individual,   electric  panel   located   at   the  vestibule   entry   in 
pipe   shaft  wall  will   carry  nine  circuits   to   each  laboratory.      Power 
will  be   available   to    supply  6  kiv,    to   every   laboratory  room   simultan- 
eously.     The  conduit  will  permit  drawing  leads  to   furnish  18  I-tw,    at 
any  one   laboratory. 

The  partitions  dividing  the   laborator;;/    rooms  will  be  of  tile   or 
metal    studding  and  lath  v/ith  plaster   and  painted  finish.      The   floors 
will  be   linoleum  covered.      The  laboratory  color   scheme  will  be  largely 
a  treatment   of  greens,    taking  care   thait   no  lead  or  iron  pigments   are 
used  v/hich  v;ould  react   to   produce  discolored  walls  and  ceilings. 

Along   the  dividing  partitions  below   the   air-conditioning  grill 
frames,    a  special  heavy-gauge   steel  molding  with  projected  vertical 
slot  will  be  m.ounted,    locked  to   the  partition,    and  plastered  in.      This 
molding  will   support   fairly  heavy  temporajry  loa.ds  in  the   form  of   shelves 
or  cupboards. 

Doors  betv/een  labora.tories  and  labora^tory    studies  will  be  v/ithout 
locks  or  latches  to   provide    safety   exits.      Doors   from   laboratories   to 
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corridor  1,7111  Tdg  vithout  Ir-tches,  although  provision  is  made  for  key  and 
tiirn  lock.  These  door:  s  op.:n  iir.Tc-jrd  with  push  plate  at  corridor  ajid  pull 
hoJidle  \7ithin  room. 

.All  piped   services   from   shafts   to   "benches  will  "be  carried  in 
la^terals   a  fev;  inches  "beneath  t'^e   ceiling  of  the  floor  "below   and  up 
through  sleeves  into   the  terches.      JIo   risers  will   exist  in  the  le.t)er- 
atory  roons  except;  those   for  heating  steam   and  condensate,   which  will 
"be  located  a.t   the  outer  wall  columns. 

The   o'ovious  im^^osrl"bili"':'-  of   foreseeing   specific   future  needs  in 
any  research  laVoratoiy  i  akes  it  necessary   to  provide   a.s  much  as  pos- 
siole  in  the  v;a.y   of  geiic:  al  flexi"bil^ty   and  convenience.      Although  the 
Department   of  Agriculture    has  had  much  experience  in  the  vrsy  of  la'boratorj'- 
construction,    every   effort  has   oeen  made   to   o"btain  further  details  con- 
cerning la^Doratory  construction  from  others  "by  visits   to  lahoratories,    l!y 
correspondence,    cr  "by  conference.      Some   features  within  these  new  labor- 
atories will  "DC  innov.itions  which  will  perhaps,    in  tijrn,    repay  for   the 
vaJLua"blo  help  which  lir.s  "been  received. 

There  v'lll  he   a.  numter  of   special   items  of  "built-in  la."boratory 
equipment   ajid  furiiitui'e,    a  part  of  which  remains  to   "be  planned,      Further 
details  of  this  ki:  d  '..ould  he  out  of  place  in  this  hrief  description  of 
the  general  design  of  the  Hegl --.nal  Research  Ija"boratories. 
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